Introduction
============

Prior studies in family psychology have indicated the need to highlight children's perspectives on family relationships in research and practice, as children are very careful observers who can provide distinctive views of overall family functioning, parenting and the quality of interpersonal relationships (e.g., [@B38]). Researchers agree that special emphasis should be placed on the quality of measures that aim to obtain data on the quality of family relationships directly from children. These instruments must be adjusted to the child's current developmental stage, use age-appropriate, understandable language, and have an engaging design to hold the child's attention, to ensure the highest measurement accuracy ([@B44]). Traditional pen and paper questionnaires might be difficult to complete, especially for young children, because they require good reading and attention skills. Research on testing technology has shown that children prefer computer-based testing ([@B42]). Such testing impacts scores positively, for example, in the case when only one item is displayed at a time on the computer screen, and leads to greater focus and closure ([@B15]). Furthermore, valuable information can be obtained in a short period of time.

Despite the importance of this topic, there has been a measurement gap in analyzing family relations from the child's perspective in both research and practice. Very few instruments have been developed to elicit children's feelings and perceptions of family relationships ([@B44]). The most widely used measure, The Family Relations Test (FRT), was developed by [@B2] nearly 60 years ago and continues to encounter problems with standardized scoring, administration, question wording, and use with non-white ethnic groups ([@B40]). The Structured Child Assessment of Relationships in Families (SCARF; [@B44]) tackles important domains, such as emotional security, and positive and negative parenting; however, the child is restricted to selecting only one family member when answering a question (e.g., "Who gives you a treat or something special when you are good?"). The Child--Parent Relationship Test (ChiP--C; [@B45]) is clinically oriented and contains domains that relate to resources and risks; however, ChiP--C is sensitive to cultural differences and, therefore, requires further validation. The Network of Relationships Inventory (NRI; [@B25]) has been used to assess a wide range of qualities of relationships with parents, siblings, grandparents, friends, and teachers, in which participants use the same set of items to describe their relationship with each of several members in their social network. Several attempts have been made to develop attachment styles measures in the form of narratives, such as the MacArthur Story Stem Battery (MSSB; [@B8]), the Attachment Story Completion Task (ASCT; [@B9]), and the Manchester Child Attachment Story Task (MCAST; [@B26]), in which participants are asked to continue introduced attachment-relevant story stems. Although children find playing with the dolls engaging, these measures have been criticized because task administration requires good attention and control skills. Moreover, children need to focus on the technique, follow the researcher's or clinician's guidelines, and express their own views about the family simultaneously ([@B41]). In addition, these instruments are time consuming and expensive to administer, as mostly they require prior user training and the purchase of appropriate equipment.

Computerized Family Relations Test and its Origins
--------------------------------------------------

The Computerized Family Relations Test (CFRT) for children is an innovative measure that aims to assess the quality of family relationships from the child's perspective. However, the CFRT has its origins in the Dutch Nijmegen Family Relations Test (NFRT; [@B39]) that has been applied in several studies (e.g., [@B36]; [@B19], [@B20],[@B21]).

During the development of the NFRT, [@B39] attempted to operationalize family theories in psychological research, resulting in the development of a family relationships model based on the following six dimensions: Restrictiveness, Affection, Vulnerability, Justice, Acknowledgment, and Trust. The model is grounded in the theoretical framework of two systemic family therapists, Helm [@B43] binding theory and Ivan Boszormenyi-Nagy's ([@B6]) loyalty theory, various experiences of family and child psychotherapists, and information gathered directly from children. Two dimensions -- Restrictiveness and Affection -- originate from the psychoanalytically-oriented binding theory of [@B43], which refers to different types of transactions between the parent and the child on the id, ego and superego levels. The remaining four dimensions--Justice, Vulnerability, Acknowledgment and Trust--form key elements of the loyalty theory of Boszormenyi-Nagy ([@B6]), which assumes that interpersonal perceptions of loyalty within the family are the product of the closely intertwined but distinctive dimensions of justice and trust. On one hand, children perceive their parents as just if they feel they are being treated fairly in the context of family obligations. On the other hand, children perceive their parents as trustworthy if they feel valuable and loved.

Based on this model, [@B24] developed an Indonesian version of the NFRT called the Bandung Family Relations Test (BFRT). The confirmatory factor analysis showed that the six dimensions of family relationships could be divided into two second-order factors, which describe *control* (Restrictiveness and Justice), and *support* (Affection, Vulnerability, Acknowledgment, and Trust). The division of control versus support is a common categorization in research on parent--child relationships ([@B47]; [@B31]).

The CFRT consists of 67 items, the same as the original NFRT, forming six scales: Restrictiveness (12 items e.g., "This person often bosses me around"), Affection (10 items e.g., "If I go away, this person will really miss me"), Vulnerability (7 items e.g., "I like to know what this person thinks or feels"), Justice (12 items e.g., "If I promise this person something, then I also do it"), Acknowledgment (13 items e.g., "This person often tells me that I do something well"), and Trust (13 items e.g., "This person protects me"). The main change is in the administration of the CFRT from a traditional pen-and paper questionnaire to a computerized version. While developing the CFRT, we translated the items in accordance with the International Test Commission (ITC) guidelines for translating and adapting tests in cross-cultural research ([@B10]; [@B29]). The procedure included the following steps: (1) forward-translation of all items from the existing English version of the NFRT to Polish, (2) consultation over the results with two experts in child psychology and cross-cultural research regarding the linguistic, developmental and cultural suitability of the test, (3) back-translation of all items from Polish to English, (4) receiving authors' comments and suggestions, (5) preparation of the final version of CFRT prior to the introduction of all recommended modifications.

The CFRT has been programmed in Flash software and consists of an instruction, an animated guide on how to answer the questions, and a set of exemplar pictures of female and male silhouettes, from which the test-taker chooses those most similar to his or her mother and father. The graphical representations of parents facilitate the child's parental identification, especially among younger children. Children assess relationships with their father and mother separately, with the possibility of selecting a single parent option. The questions appear in two synchronized ways, displaying at the top of the screen above the silhouettes and read aloud to the test-taker by a previously recorded voice. In contrast to the NFRT and BFRT, CFRT has a continuous response scale, which we believe is more accurate than traditional Likert-type scales and does not limit the test-taker to one particular category. With the use of a specially designed slider bar that is similar to a thermometer, the child is asked to indicate the extent to which he or she agrees that the item is applicable to each parent, ranking from totally agree (top scale---Yes) to totally disagree (bottom scale---No), or uncertain (middle point), as presented in Figure [1](#F1){ref-type="fig"}. Data collected by this approach meet the assumptions of many statistical analyses, including confirmatory factor analysis---CFA ([@B46]).

![**Screen prints of the CFRT**.](fpsyg-06-01687-g0001){#F1}

We recorded and randomized the display of the items to minimize the impact of reading ability on participants' responses ([@B7]) and to avoid order effect, decreases in children's motivation (e.g., when seeing that others perform faster), and increases in carry-over, fatigue, priming, and learning effects. It is worth noting that item order differentiation has become a common practice in psychological research ([@B35]).

The Current Study
=================

The aim of this study is to report the development and psychometric properties of the CFRT. We intend to confirm the following seven assumptions: (1) the reliability of the CFRT will be acceptable and comparable to the original Dutch NFRT; (2) the construct stability will be satisfactory; (3) the six-factor CFA model will fit the data; (4) the measurement of family relationships across the mother and the father ratings will be supported; regarding the construct validity we expected (5) perceptions of the family relationships with the mother and the father to differ, such that the ratings of child-mother relationships will be higher on *support*, whereas the ratings of child-father relationships will be higher on the *control* dimension (as found in [@B39]; [@B24]); (6) gender differences will occur in the ratings of family relationships with both parents. This assumption is in line with previous research that showed parents relate to their sons and daughters differently (e.g., [@B28]) and use different parenting techniques ([@B12]); (7) significant associations between the CFRT dimensions and other psychological variables will be observed. *Control* within family relationships is expected to correlate positively with the child's depression and anxiety symptoms, whereas *support* is assumed to correlate negatively, as found in previous studies (e.g., [@B16]; [@B34]; [@B17]). Justice in family relations is expected to correlate positively with the child's prosocial behavior, as found in [@B23].

Materials and Methods
=====================

Participants
------------

In total, 404 Polish children, ranging in age from 8 to 13 years (*M* = 11.0; *SD* = 1.17), participated in this study. Of the participating children, 54% were girls (*N* = 219) and 46% boys (*N* = 185). All participants were primary school pupils in grades three to six.

Additionally, a randomly selected group of the children *N* = 60 (55% girls and 45% boys), aged 8--13 years (*M* = 11.0; *SD* = 1.16), participated in the test--retest procedure after a 6-week interval.

Procedure and Measures
----------------------

First, the institutional review board at the Psychology Institute, Cardinal Stefan Wyszyński University in Warsaw reviewed this project and gave us permission to implement it. An invitation letter to take part in a research project on the role of family relationships in childhood and adolescence was sent to 12 public primary schools across Poland, of which ten agreed to participate. After we gained consent from the school principals to carry out the project, the main researcher attended parent--teacher meetings that took place regularly at the schools to introduce the nature of the project and invite parents and their children to participate. Parents received a study description with a consent form for their children to participate in this study. Of all invited parents, 87% provided written consent for their children to participate. Only children with parental written consent participated. Participation in this study was voluntary and anonymous. The research was conducted at schools during Information Technology (IT) lessons and in groups of 10 to 12 children with the presence of one researcher and one trained graduate student to ensure the standardized setting of the data collection and participants' confidentiality. The results were analyzed at the group level and for scientific purposes exclusively.

The research equipment contained a computer, with a headset. Before the study began, all participating children were asked for oral permission to take part. The main researcher, with the help of a trained graduate student, explained the nature of the study and its procedure. Children were also informed about anonymity and their right to withdraw from the testing at any time without consequences. The researchers stressed that there were no good or bad answers and children were asked to provide honest answers, reflecting their perceptions about the quality of relationships in their families. The first item was neutral to enable the children to practice answering the questions. The researchers were available during the whole study to provide support in case of any questions or difficulties children might have had.

### Depression and Anxiety Symptoms

Revised Child Anxiety and Depression Scale (RCADS; [@B14]) is a 47-item measure of depression and anxiety symptoms in children that consists of two general scales, Anxiety (α = 0.75) and Depression (α = 0.77). Items are rated on a four-point Likert scale (0 = *never* to 3 = *always*).

### Prosocial Behavior

Strengths and Difficulties Questionnaire (SDQ; [@B27]) is a 25-item screening instrument that measures children's strengths and difficulties in five domains: Emotional Symptoms, Conduct Problems, Hyperactivity/Inattention, Peer Relationships Problems, and Prosocial Behavior. For the purpose of the current study, only the Prosocial Behavior (α = 0.68) scale was used. Answers were rated on a three-point Likert scale (0 = *not true at all* to 2 = *definitely true*).

Analysis
========

All reliability and validity analyses were performed with SPSS version 21.0 ([@B33]). We tested the reliability of CFRT through the assessment of internal consistency with the use McDonald's omega ([@B37]) and test--retest coefficients. Confirmatory factor analysis and measurement invariance across the mother and father ratings were performed in statistical software for structural equation modeling---using AMOS version 21.0 ([@B3]). Although previous research showed that analyses based on individual items or item parcels are equally appropriate ([@B30]), parceling is recommended when a scale contains more than five items ([@B4]) to increase the reliability of responses, obtain more stable parameter estimates, and simplify model interpretation ([@B5]). The CFRT scales consist of seven to thirteen items; therefore, the parceling approach was applied for the purpose of this study. Items from each scale were grouped randomly into three parcels and each parcel contained three to five items. We tested measurement invariance to assess whether the same construct was being measured across mother and father ratings. Furthermore, we tested construct validity by examining differences in the child's ratings of the relationships with the mother and the father, the child's gender, and the associations of CFRT scales with other variables such as depression, anxiety symptoms, and prosocial behavior.

Results
=======

Reliability
-----------

We examined the reliability of the CFRT scales by calculating McDonald's omega coefficients for each scale, separately for mother and father ratings, and the internal stability was assessed through a test--retest procedure after a 6-week interval. Reliability estimates are presented in Table [1](#T1){ref-type="table"}.

###### 

**Model-based scale score reliabilities with Mcdonald's omega (Ω) with bootstrapped 95% confidence intervals of the CFRT and test--retest coefficients**.

  **Scale**         **Mother *N* = 401**   **Father *N* = 395**                       
  ----------------- ---------------------- ---------------------- ------------------- ------
  Restrictiveness   0.82 (0.79--0.84)      0.71                   0.82 (0.79--0.84)   0.72
  Affection         0.76 (0.72--0.80)      0.68                   0.81 (0.77--0.84)   0.74
  Vulnerability     0.57 (0.49--0.64)      0.67                   0.56 (0.47--0.63)   0.71
  Justice           0.71 (0.65--0.77)      0.68                   0.74 (0.67--0.78)   0.69
  Acknowledgment    0.84 (0.80--0.87)      0.62                   0.86 (0.83--0.89)   0.66
  Trust             0.84 (0.81--0.88)      0.67                   0.86 (0.83--0.89)   0.74

With regard to mother and father ratings, CFRT showed good reliabilities for all scales, with Acknowledgment and Trust scoring highest, ω = 0.84 for mothers and ω = 0.86 for fathers, respectively. Parallel to the Dutch data, in the Polish results, Vulnerability achieved the lowest reliability, ω = 0.57 for mothers and ω = 0.56 for fathers. Test--retest coefficients showed higher stability for father ratings *r* = 0.71 than for mother ratings *r* = 0.67.

Factorial Structure of the CFRT
-------------------------------

We tested two models, first-order CFA and second-order CFA, separately for mothers and fathers. The first-order CFA model consisted of six latent variables. Each latent variable was built upon three parcels as observed variables. The CFRT's factor structure was examined using chi-squared, the standardized root mean square residual (SRMR), the comparative fit index (CFI), and the root mean square error of approximation (RMSEA). A non-significant chi-squared, SRMR values below 0.08, CFI values above 0.95, and RMSEA values below 0.06 are recommended ([@B32]). Model fit coefficients (as presented in Table [2](#T2){ref-type="table"}) were acceptable; thus, it can be concluded that the measurement model of six separate dimensions fit the data well. However, some sets of dimensions were highly intercorrelated, which might indicate that children did not differentiate between them. In the CFA for mothers, three correlations were above 0.80 (the highest correlations were between Acknowledgment--Trust and Affection--Trust and equaled 0.88). In the CFA for fathers, four correlations were above 0.80 (the highest was between Acknowledgment--Trust and equaled 0.90). Thus, based on previous research assumptions ([@B24]; [@B31]), we included *control* and *support* in the second-order CFA model. Model fit coefficients for the two types of models tested are presented in Table [2](#T2){ref-type="table"}. Second-order models are presented graphically in Figure [2](#F2){ref-type="fig"} for mothers and in Figure [3](#F3){ref-type="fig"} for fathers.

###### 

**Model fit of the six scale CFRT in CFA**.

  **Model**                ***χ*^2^**   **df**   **CFI**   **RMSEA**              **SRMR**
  ------------------------ ------------ -------- --------- ---------------------- ----------
  Mother First order CFA   442.2        120      0.910     0.082 (0.074--0.090)   0.079
  Second order CFA         486.6        128      0.900     0.084 (0.076--0.092)   0.085
  Father First order CFA   411.1        120      0.925     0.078 (0.070--0.086)   0.072
  Second order CFA         449.1        128      0.918     0.079 (0.071--0.087)   0.078

CFI, comparative fit index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual.

![**CFA model for the child-mother dyad in the CFRT**.](fpsyg-06-01687-g0002){#F2}

![**CFA model for the child-father dyad in the CFRT**.](fpsyg-06-01687-g0003){#F3}

The analysis confirmed our expectations. The appropriate parcels loaded onto the six latent variables. Additionally, six scales loaded onto two second-order factors in the second-order CFA. Restrictiveness and Justice loaded onto the *control* factor, and Vulnerability, Affection, Acknowledgment, and Trust loaded onto the *support* factor.

Measurement Invariance
----------------------

To test whether CFRT measures the same construct, i.e., family relationships, in the same manner across the child's parents, measurement invariance across the children's assessments of the quality of family relations with mother and father was tested (the results are presented in Table [3](#T3){ref-type="table"}).

###### 

**Fit indices for measurement invariance models**.

  **Model**                                                               ***χ*^2^**   **Df**   **CFI**   **RMSEA**              **SRMR**
  ----------------------------------------------------------------------- ------------ -------- --------- ---------------------- ----------
  Configural                                                              779.8        264      0.923     0.050 (0.046--0.054)   0.093
  Metric at the first order part                                          794.7        276      0.922     0.049 (0.045--0.053)   0.093
  Scalar at the first order part                                          824.8        288      0.920     0.048 (0.045--0.052)   0.094
  Structural weights (equality of the loading at the second order part)   834.4        292      0.919     0.048 (0.045--0.052)   0.094

CFI, comparative fit index; RMSEA, root mean square error of approximation, SRMR, standardized root mean square residual.

The following levels of measurement invariance were tested: the configural level (all conditions have the same pattern of factor loadings); the metric level (factor loadings are constrained to be equal across the compared conditions); and the scalar level (the indicator intercepts are constrained to be equal across various conditions; [@B48]; [@B18]). These three levels were examined in the first-order CFA model. In addition, we tested whether the second-order factors had the same meaning in the assessment of relations with mothers and fathers by constraining the loadings in the CFA to be equal. The results showed that changes in CFI were less than 0.01, changes in RMSEA were less than 0.015, and changes in SRMR were less than 0.03, which supports invariance of the measurement across mothers and fathers, according to [@B13].

Construct Validity
------------------

Repeated-measures MANOVA was conducted to test gender effect on the perception of family relations with mother versus father ratings within factor and child's gender between factor. The results showed significant multivariate effects for five out of the six CFRT dimensions: Affection *F*~(1,390)~ = 54.37, *p* \< 0.001; Vulnerability *F*~(1,390)~ = 46.86, *p* \< 0.001; Justice *F*~(1,392)~ = 5.05, *p* \< 0.05; Acknowledgment *F*~(1,390)~ = 23.73, *p* \< 0.001; and Trust *F*~(1,390)~ = 7.94, *p* \< 0.01 with mother receiving higher ratings compared to father ratings. The multivariate effect for Restrictiveness was not significant *F*~(1,390)~ = 1.60, *p* = 0.206. No significant interaction effects between mother-father ratings and the child's gender were observed.

All scales of the CFRT were expected to be associated with measures of psychological adjustment. For all assumptions made, Pearson's bivariate correlations were used to determine the associations between the CFRT scales and target variables, including depression, anxiety symptoms, and prosocial behavior measured with the RCADS and SDQ. The findings revealed that higher ratings on Restrictiveness were associated with higher levels of child's depressive symptoms in relations with their mother (*r* = 0.38; *p* \< 0.01) and father (*r* = 0.31; *p* \< 0.01) and with higher levels of children's anxiety (mother *r* = 0.34; *p* \< 0.01 and father *r* = 0.35; *p* \< 0.01). Justice in relations with both parents was negatively correlated with depression (mother ratings *r* = --0.45; *p* \< 0.01 and father ratings *r* = --0.40; *p* \< 0.01) and anxiety (mother ratings *r* = --0.34; *p* \< 0. 01 and father ratings *r* = --0.38; *p* \< 0.01). Three of the four *support* factors (Affection, Acknowledgment, Trust) negatively correlated with depression. Justice correlated positively with prosocial behavior (mother ratings *r* = 0.31; *p* \< 0.01 and father ratings *r* = 0.33; *p* \< 0.01).

Discussion
==========

The current study aimed to address an existing gap in the assessment of family functioning from the child's perspective by introducing a reliable and developmentally appropriate measure of family relationships for children, administered on computer. This paper focused on the development of a computerized measure of family relationships in middle childhood---the CFRT.

The current findings revealed the reliability and validity of the CFRT scales. Reliability was supported by internal consistency and test--retest reliability. However, Vulnerability achieved the lowest reliability coefficients, which might be caused by several factors. According to [@B39], Vulnerability refers to the degree to which a child is able to sense the signs of pain and sorrow experienced by parents. It also creates the basis of sympathy and empathy in human relations. High scores on this dimension imply that the child and parent have much concern for each other. The low reliability coefficients might be due to the relatively high multidimensionality of items and the lowest number of items (seven) when compared to the remaining five CFRT scales.

Furthermore, we introduced the confirmatory factor analytic approach to test the factorial validity of the CFRT. The results obtained from the CFA indicated that the six-factor model appeared to provide an adequate fit. However, correlations between four scales reached a high value (above 0.9) which was not acceptable, therefore, the six CFRT dimensions are recommended to be divided into two groups: *control* and *support*, which we tested in the second-order CFA model, as suggested by [@B24]. We achieved measurement variance, which means that the same construct was measured across mother and father ratings.

Overall, mothers achieved higher ratings on all four support dimensions and one control dimension (Justice) which partly supports our hypothesis. These results with mother ratings higher in support are in line with [@B39] study and previous research that found mothers express more empathy in family interactions than fathers (e.g., [@B12]). In contrast to our hypothesis, we found mothers received higher ratings on Justice compared to father ratings. This finding might be due to parental role models having shifted over the past several decades with mothers taking on a more authoritarian role and fathers getting more involved in family life and forming more affection-based relationships with their children ([@B1]; [@B19]; [@B11]) rather than being mainly responsible for maintaining discipline. Research on the importance of fathers' engagement in family life and their contributions to child development has increased recently ([@B22]). We found no differences between mother and father ratings in the Restrictiveness dimension. In contrast to our hypothesis, we found no significant interaction effects between mother-father ratings and the child's gender.

Furthermore, we tested associations of CRFT with measures of psychological adjustment---depression, anxiety symptoms, and prosocial behavior. In accordance with our hypothesis, we found a strong association between high ratings on Restrictiveness in the relationships with both parents and child's depression and anxiety symptoms. The other scale from the control dimension---Justice---was positively related to prosocial behavior (e.g., helping others). Children who are treated in a fair way perceive the world as just and are more willing to help others. Higher levels of support---Affection, Acknowledgment and Trust---were related to lower levels of child depression, which also supported our hypothesis. In contrast to our expectations, Vulnerability ratings were positively related to the child's depression. This finding also contrasts with a previous study of [@B34], who found that low levels of family support influence greater levels of depressive symptoms in children and adolescents. A possible explanation could lie in children's level of empathy, as those who more likely to observe signs of sorrow in their parents are, in general, more emotional and sensitive and, thus, more prone to develop depressive symptoms. According to [@B39], Vulnerability is supposed to create the basis of sympathy and empathy in human relations; however, high ratings on this dimension imply that the child and parent have much concern for each other. Therefore, the levels of mutual worry might be so high that they lead to the emergence of depressive symptoms in the child as a result.

To summarize, our data provided evidence for the psychometric properties of the CFRT. We found the computer technique to be engaging and enabled children to express their feelings regarding the quality of family relationships accurately, in a non-verbal way. Children find the whole assessment process enjoyable and it is relatively short to administer, on average 20 min. To our knowledge, the current study is the first to adapt a computerized assessment tool to study family relationships from the child's perspective in this age group. Although the software was programmed in the Polish language and aimed at Caucasian participants, other linguistic and context-appropriate versions can be prepared. The CFRT requires minimal training for administration and can be performed on any standard PC or a laptop, making it a valuable assessment tool for both research and practice.
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